Strand Displacement Amplification (SDA) is another method of carrying out 
isothermal amplification of nucleic acids which involves multiple rounds of strand 
displacement and synthesis, i.e. nick translation. A similar method, called Repair Chain 
Reaction (RCR) is another method of amplification which may be useful in the present 
5 invention and is involves annealing several probes throughout a region targeted for 
amplification, followed by a repair reaction in which only two of the four bases are 
present. The other two bases can be added as biotinylated derivatives for easy detection. 
A similar approach is used in SDA. 

Sequences can also be detected using a cyclic probe reaction (CPR). In CPR, a 

10 probe having a 3' and 5' sequences of non-Cry 1C specific DNA and middle sequence of 
CrylC protein specific RNA is hybridized to DNA which is present in a sample. Upon 
hybridization, the reaction is treated with RNaseH, and the products of the probe 
identified as distinctive products generating a signal which are released after digestion. 
The original template is annealed to another cycling probe and the reaction is repeated. 

1 5 Thus, CPR involves amplifying a signal generated by hybridization of a probe to a cry I C 
specific expressed nucleic acid. 

Still other amplification methods described in Great Britain Pat. Appl. No. 2 202 
328, and in PCT Intl. Pat. Appl. Publ. No. PCT/US89/01025, each of which is 
incorporated herein by reference in its entirety, may be used in accordance with the 

20 present invention. In the former application, "modified" primers are used in a PCR like, 
template and enzyme dependent synthesis. The primers may be modified by labeling 
with a capture moiety (e.g., biotin) and/or a detector moiety (e.g.. enzyme). In the latter 
application, an excess of labeled probes are added to a sample. In the presence of the 
target sequence, the probe binds and is cleaved catalytically. After cleavage, the target 

25 sequence is released intact to be bound by excess probe. Cleavage of the labeled probe 
signals the presence of the target sequence. 

Other nucleic acid amplification procedures include transcription-based 
amplification systems (TAS) (Kwoh et al, 1989; PCT Intl. Pat. Appl. Publ. No. WO 
88/10315, incorporated herein by reference in its entirety), including nucleic acid 

30 sequence based amplification (NASBA) and 3SR. In NASBA, the nucleic acids can be 
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prepared for amplification by standard phenoI/chJoroform extraction, heat denaturation of 
a sample, treatment with lysis buffer and minispin columns for isolation of DNA and 
RNA or guanidinium chloride extraction of RNA. These amplification techniques 
involve annealing a primer which has crystal protein-specific sequences. Following 
5 polymerization, DNA/RNA hybrids are digested with RNase H while double stranded 
DNA molecules are heat denatured again. In either case the single stranded DNA is made 
fully double stranded by addition of second crystal protein-specific primer, followed by 
polymerization. The double stranded DNA molecules are then multiply transcribed by a 
polymerase such as T7 or SP6. In an isothermal cyclic reaction, the RNAs are reverse 
10 transcribed into double stranded DNA, and transcribed once against with a polymerase 
such as T7 or SP6. The resulting products, whether truncated or complete, indicate 
crystal protein-specific sequences. 

Eur. Pat. AppL Publ. No. 329,822, incorporated herein by reference in its entirety, 
disclose a nucleic acid amplification process involving cyclically synthesizing 
15 single-stranded RNA ( H ssRNA M ), ssDNA, and double-stranded DNA (dsDNA), which 
may be used in accordance with the present invention. The ssRNA is a first template for 
a first primer oligonucleotide, which is elongated by reverse transcriptase 
(RNA-dependent DNA polymerase). The RNA is then removed from resulting 
DNA:RNA duplex by the action of ribonuclease H (RNase H, an RNase specific for RNA 
20 in a duplex with either DNA or RNA). The resultant ssDNA is a second template for a 
second primer, which also includes the sequences of an RNA polymerase promoter 
(exemplified by T7 RNA polymerase) 5' to its homology to its template. This primer is 
then extended by DNA polymerase (exemplified by the large "Klenow" fragment of E. 
coli DNA polymerase I), resulting as a double-stranded DNA ("dsDNA") molecule, 
25 having a sequence identical to that of the original RNA between the primers and having 
additionally, at one end, a promoter sequence. This promoter sequence can be used by 
the appropriate RNA polymerase to make many RNA copies of the DNA. These copies 
can then re-enter the cycle leading to very swift amplification. With proper choice of 
enzymes, this amplification can be done isothermally without addition of enzymes at each 
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cycle. Because of the cyclical nature of this process, the starting sequence can be chosen 
to be in the form of either DNA or RNA. 

PCT Intl. Pat. Appl. Publ. No. WO 89/06700, incorporated herein by reference in 
its entirety, disclose a nucleic acid sequence amplification scheme based on the 
5 hybridization of a promoter/primer sequence to a target single-stranded DNA ("ssDNA") 
followed by transcription of many RNA copies of the sequence. This scheme is not 
cyclic; i.e. new templates are not produced from the resultant RNA transcripts. Other 
amplification methods include "RACE" (Frohman, 1990), and "one-sided PCR" (Ohara, 
1989) which are well-known to those of skill in the art. 
10 Methods based on ligation of two (or more) oligonucleotides in the presence of 

nucleic acid having the sequence of the resulting "di-oligonucleotide", thereby amplifying 
the di-oligonucleotide (Wu and Dean, 1996, incorporated herein by reference in its 
entirety), may also be used in the amplification of DNA sequences of the present 
invention. 

15 

2.7 Phage-Resistant Variants 

To prepare phage resistant variants of the B. thuringiensis mutants, an aliquot of 
the phage lysate is spread onto nutrient agar and allowed to dry. An aliquot of the phage 
sensitive bacterial strain is then plated directly over the dried lysate and allowed to dry. 

20 The plates are incubated at 30°C. The plates are incubated for 2 days and, at that time, 
numerous colonies could be seen growing on the agar. Some of these colonies are picked 
and subcultured onto nutrient agar plates. These apparent resistant cultures are tested for 
resistance by cross streaking with the phage lysate. A line of the phage lysate is streaked 
on the plate and allowed to dry. The presumptive resistant cultures are then streaked 

25 across the phage line. Resistant bacterial cultures show no lysis anywhere in the streak 
across the phage line after overnight incubation at 30°C. The resistance to phage is then 
reconfirmed by plating a lawn of the resistant culture onto a nutrient agar plate. The 
sensitive strain is also plated in the same manner to serve as the positive control. After 
drying, a drop of the phage lysate is plated in the center of the plate and allowed to dry. 
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